Comparison of psbO and psbH deletion mutants of Synechocystis PCC 6803 indicates that degradation of D1 protein is regulated by the QB site and dependent on protein synthesis.
Mutants of the cyanobacterium Synechocystis PCC 6803 lacking the psbO or psbH gene are more vulnerable to photoinhibition than the wild type (WT). In the case of the psbO-less mutant, the increased sensitivity to photodamage is also accompanied by accelerated turnover of the D1 protein and a rapid rate of recovery on transfer to non-photoinhibitory conditions. In contrast, in low light the psbH-less mutant has a poor ability to recover after photoinhibition and has a reduced rate of D1 turnover as compared with WT. Since the psbO gene encodes the 33 kDa manganese-stabilizing protein associated with the water-splitting reaction, the increased sensitivity to photoinduced damage is attributed to perturbation of electron transfer processes on the donor side of photosystem II (PSII). In contrast, the absence of H protein, encoded by the psbH gene, affects the acceptor side of PSII with preferential photoinhibitory damage occurring at the QB site. The apparent consequence of this is that the psbH-less mutant, unlike the psbO-less mutant, is not able to regulate the rate of turnover of the D1 protein. In all cases it was shown that chloramphenicol, which blocks protein synthesis, enhances the rate of photoinhibition as judged by a decrease in oxygen evolution but slows down the rate of degradation of D1 protein compared to that observed during normal turnover.(ABSTRACT TRUNCATED AT 250 WORDS)